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Dermatosis vegetans (or vegetative dermatosis) in pigs was first reported in 1952 by HJARRE et al., who described the grossandmicroscopic lesions associated with it. Circumscribed cutaneous eruptions appeared during the first few days of life, became raised, expanded peripherally, and developed central encrustations of keratinized tissue and a reddened, edematous periphery. Affected piglets also had a derangement in the formation of the horn of the hoof and dew claw, consisting of discolored, irregular corrugations of the walls. Defective animals grew slowly and usually died within the first few weeks of life.
Histologically, sections of lung from these animals were characterized by lymphocytic and histiocytic infiltration, proliferation of alveolar lining cells, and the formation of multinucleate giant cells.
In 1953 HJARRE~ described further cases of this disease in Swedish Landrace pigs and LARSSONQ concluded that the disease was due to a simple autosomal recessive factor, which must be present in the homozygous state to produce the disease. FLATLA et al. 3 described the occurrence of the disease, which they called 'dermatosis vegetans', in pigs in Norway and cited the presence of a giant-cell pneumonia as the most reliable criterion in the diagnosis of the disease. Dermatosis vegetans has been reported more recently in England2 and Canada* in pigs of the Landrace breed. In both reports definite relationships have been plotted between these swine and the Scandinavian animals.
Materials and Methods
Twelve pigs with dermatosis vegetans were examined histologically at the Ontario Veterinary College. These animals ranged in age from stillborn piglets to 1 affected pig 6 months of age (# 12). With the exception of # 12, a control littermate was examined microscopically together with each defective pig. Tissues, including lung, were collected from the affected and control animals and samples cultured, both for bacteriological and viral agents. Lungs to be sectioned were removed from their tracheal attachments and perfused with 10% formalin via the bronchial route at a pressure equal to 12 inches of water, using a gravity bottle and rubber tubing. Blocks of tissue were processed, embedded in paraffin, and sectioned at 4 to 6p. A variety of staining procedures was used on selected replicate slides. Methods employed included Mayer's hematoxylin and eosin, Brown and Brenn bacterial stain, toluidine blue, Ziehl-Neelsen's acid fast stain, periodic acid-Schiff reactions, and methyl green-thioninele.
Results
The results of the bacteriological and viral studies are summarized in Table I . Histopathologic observations are recorded herein.
Numerous multinucleate giant cells occurred in the lungs of only 3 of the 12 affected pigs examined microscopically (Table I) . All 3 had diseased lobules in all lobes of both lungs and a diffuse interstitial reaction. Pig # 6, destroyed at 7 days of age, had alveoli within affected lobules which contained mononuclear cells and a few multinucleate giant cells. In pig # 11 , which died at 69 days of age, many alveoli contained a mixture of neutrophils, eosinophils, erythrocytes, mononuclear cells, and multinucIeate giant cells. Pig # 12, destroyed at 182 days of age, had alveoli containing mononuclear cells, multinucleate giant cells, and sparse polymorphonuclear cells.
The appearance of these mononuclear cells within reactive alveolar walls varied with all gradations of cell types from small, fusiform cells, to large, vacuolated types. Small mononudear cells had fusiform to round nuclei and a dense concentration of nuclear chromatin. In a few areas, cells of this type contained granules of blood pigment. These phagocytic cells were up to ZOp in diameter.
At the other end of the spectrum were large, vesicular cells with cytoplasm consisting of a fine lacework of eosinophilic material and with a variety of nuclear forms, ranging from round to oval and containing a delicate network of nuclear chromatin and a prominent, eosinophilic nucleolus ( Fig. 1 ). Nuclei at times contained 2 nucleoli and varied from 12 to ZOp in diameter, with nucleoli up to 3p; a fine peripheral band of densely basophilic nuclear chromatin surrounded the vacuolated central portion of the nucleus. Cell borders were irregular and indistinct, often bIending with adjacent cells of simiIar type. These cells were up to 40p at their greatest diameter, and occurred attached to the alveolar walls or free within alveoli. Occasionally an attached of: free cell was in the process of mitotic division,
The multinucleate giant cells, some with up to 50 nuclei, within the lungs of these animals varied from round, to oval, to polyhedral.
At least 50% of them had obvious attachments to the adjacent alveolar walls. The attached cells were often irregular in outline, those apparently free within alveoli tending to be round to oval (Fig. 2) . The nuclei within the giant cells (Fig. 3) were indistinguishable histologically from the nuclei of the large, vesicular mononuclear alveolar cells previously described.
The location of the nuclei within giant cells varied, from those concentrated in the central portion to those chiefly in the periphery of the cell. In general, nuclei in the central location were large, with a scattering of nuclear chromatin and prominent nucleoli. On the other hand, nuclei which were scattered throughout the cytoplasm tended to be smaller, more basophilic, and frequently pyknotic. Sometimes a giant cell contained both pyknotic, and large, apparently healthy nuclei. The cytoplasm of multinucleate giant cells usually consisted of a fibrillar, eosinophilic network together with vacuolated areas. Within degenerate forms, the cytoplasm was more densely eosinophilic, with prominent, vacuolated foci. Occasionally leukocytes or P.A.S. positive material were within the cytoplasm of these cells.
In 1 animal with dermatosis vegetans ( # 12), there were multinucleate giant cells within a few bronchial and subcutaneous lymph nodes (Fig. 4) . These cells were irregular in shape and 25 to 90p in diameter, contained 3 to 30 well-defined, round to oval nuclei, and tended to occur in groups. No infectious agent was demonstrated within these giant cells.
Discussion
Multinucleate giant cells have been described in swine with viral pneumonia109 17. The problem of determining whether the multinucleate giant cells in the lungs of pigs with dermatosis vegetans be epithelial or mesenchymal is a formidable one. The histological picture in affected pigs suggested that these giant cells arose from the large vesiculate alveolar septal cell. MOORE and SCHOENBERG~~ described 2 types of cells lining the pulmonary alveoli, and concluded that mononuclear cells in the alveoli consisted of mesenchymal cells from the alveolar walls, alveolar epithelial cells, and monocytes from the blood. BERTALANPFY and LEBLOND~ described 2 types of alveolar cells, vacuolated and non-vacuolated. They concluded that both types belonged to the reticuloendothelial system, were phagocytic, and could progress by amoeboid movement. Both of these types of alveolar cells were demonstrated microscopically within the lung of our pigs with giant-cell pneumonia. Theories regarding the origin and suggested nomenclature of these large vesicular cells are both confusing and conflicting. GEEVER et al. 4 have suggested that the epithelioid alveolar lining cells, which can develop into free phagocytes, are mesenchymal in origin. WAD-DELL^^ presented evidence that the cells which line the bronchioles and alveoli are mesodermal in origin. He named the kidney and uterine epithelium as other examples of epithelial structures of mesodermal origin. O M A R~~ attempted to differentiate epithelial giant cells from alveolar giant cells of septal cell origin. He described giant cells of epithelial origin as having a more basophilic cytoplasm, staining negatively to the P.A.S. techniques, and containing no phagocytixed material in their cytoplasm, unlike alveolar giant cells of septal cell origin. Multinucleate giant cells of epithelial origin were described as assuming bizarre shapes, often with slender stalks attaching to adjacent alveolar walls, and alveolar giant cells of septal cell origin as having a regularly rounded outline. The multinucleate giant cells in these pigs with giant-cell pneumonia fulfilled the criteria of both these types in some instances. Thus the question arises as to whether attempts to classify pulmonary giant-cells into 2 distinct types be always valid.
O M A R~~ stated that proliferating septal cells do not always desquamate, but sometimes lie together along the alveolar septa, simulating epithelialization. These cells are rounded in outline, with vacuolated cytoplasm, and do not form a continuous alveolar lining, unlike the cell seen in true epithelialization of alveoli. The former phenomenon existed in the lungs of pigs in this report and probably accounted for the obvious attachments of some multinucleate giant cells evolving from these attached cells. HJARRE~ suggested that the multinucleate giant cells in pigs with dermatosis vegetans were epithelial, but DONE et al.2 hypothesized that these cells were mesenchymal in origin. Much of the confusion revolves around the type of the large alveolar macrophage, or septal cell, which is the stem cell of these giant cells. There is evidence which suggests that septal cells are mesenchymal in origin. Under the proper stimuli, attached alveolar septal cells behave in a manner similar to that of other histiocytic cells of mesenchymal origin, namely by enlargement, migration into the alveoli, and phagocytosis. 'Epithelialization', in which cells resembling large septal cells line the alveolar septa thus simulating epithelial cells, has been termed 'pseudoepithelialization'. It has been suggested that these cells are reactive septal cells which have failed to desquamate in the usual mannerl2. Certain studies on the embryological development of the lung indicate that the cells lining the alveoli probably are mesenchymal in origin1. 9 In our experimental animals the multinucleate giant cells having centrally located large nuclei with prominent nucleoli were considered to be recently formed. The proximity of nuclei within these cells was strongly suggestive of formation by nuclear division without concurrent cytoplasmic division. Those giant cells with pyknotic peripherally located nuclei and densely eosinophilic vacuolated cytoplasm were considered to be older and degenerate. These cells sometimes contained leukocytes or erythrocytes, evidence of their phagocytic properties. HJARRE et al.7 suggested that the 'Langhans type' giant cells occurring in this type of pneumonia are older forms, with the peripheral location of the nuclei an expression of the functional adaptation of the cell to facilitate metabolism through the cell surface.
Giant-cell pneumonia in mammals has frequently been equated with specific viral infections79 1 5 9 17. Similarly, there have been reports of concurrent formation of multinucleate giant cells in the lung and lymphoid tissue in primates due to measles v i r~s l 5~ 18. Since both the lvmphopoietic cells and the large alveolar septal cell may be regarded as components of the reticuloendothelial systems, concurrent formation of multinucleate giant cells within pulmonary alveoli and lymph nodes could be regarded as an unusual response by this system to presently unknown stimuli.
Summary
Giant-cell pneumonia in pigs with dermatosis vegetans is described. The formation of multinucleate giant cells within the lung in the animals under study was associated with an interstitial pneumonia or a bronchopneumonia and appear-ed to be an integral part of the pneumonic process. Multinudeate giant cells appeared to arise from the vesicular alveolar septa1 cells and thus are of mesenchymal origin.
Bei Schweinen mit Dermafosis vegetans wird eine Riesenzell-Pneumonie beschrieben. Die Riesenzellbildung innerhalb der Lungen ging bei den untersuchten Tieren mit einer interstitiellen Pneumonie oder einer Bronchopneumonie eiaher und schien ein wesentlicher Bestandteil des pneumonischen Prozesses zu sein. Die Riesenzellen stammten offenbar aus den vesikularen alveoEiren ZelIen des Septums, so dass ein mesenchymaler Ursprung angenommen wird.
